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Mr. Home's
Hints on the Subject idea that the animal secretions may be produced by the same means.
To prosecute this inquiry with every advantage, requires a. knowledge of anatomy, physiology, and chemistry, rarcT; to be met with in the same person. I have therefore avriled myself of the assistance of the different members of this Society, the object of which is the improvement of Animal Chemistry, their intimate acquaintance with these branches of science, renders them peculiarly fitted for such an under taking.
It is one of the most important subjects to which Mr. D avy's discoveries can be applied, and he has given it the considera tion it deserves.
The Voltaic battery is met with in the torpedo and elec trical eel, and although it is given only as a means of catching their prey, and defending themselves, and therefore not im mediately applicable to the present inquiry, yet it furnishes two important facts, one, that a Voltaic battery can be formed in a living animal, the other, that nerves are essentially ne cessary for its management; for in these fisli, the nerves connected writh the electrical organs, exceed those that go to all the other parts of the fish, in the proportion of twenty to one. The nerves are made up of an infinite number of small fibres, a structure so different from that of the electric organ, that they are evidently not fitted to form a Voltaic battery of high pow er; but their structure appears to Mr. D avy to adapt them to receive and preserve a small electrical power.
nicating electricity, is proved by the well known experiment of taking the two hind legs of a vivaceous frog, immediately after they are cut off, laying bare the crural nerves, applying one of these to the exposed muscles of the other limb, and then when the circle is completed by raising the other crural nerve with a glass rod, and touching the muscle of the limb to which it does not belong, the muscles of both are excited to contractions.
There are several circumstances in the structure of the nerves, and their arrangements in animal bodies, which do not appear at all applicable to the purposes of common sen sation, and whose uses have not even been devised. Among these are the nlexuses in the branches of the par vagum which go to the lungs, and in the nerves which go to the limbs. The ganglions, which connect the nerves belonging to the viscera with those that supply the voluntary muscles, and the course of the nerves of the viscera which keep up a connexion among themselves in so many different ways.
The organs of secretion are principally made up of arteries and veins; but there is nothing in the different modes in which these vessels ramify, that can in any way account for the changes in the blood, out of which the secretions arise. These organs are also abundantly supplied with nerves.
With a view to determine how far any changes could be A deer having bben pithed, the abdomen was immediately opened into, and a length of about four inches o f a large vein in the meso-colon was detached from the neighbouring parts. Two small platina wires, .connected in the usual way with fortydhree ineh double platesy were inserted into this detached pbftfiorl ofwekn and Secured by ligatures, having their, points at a distance of about one inch from each other. The .com munication with the battery was kept up for one quarter of an hour, a third ligature was then tied in the centre of the detached vein, in order to cut off the connection between the positive and negative ends. On removing the portion of the vein included by the ligatures, and containing the conductors, it was found that the gaseous products had forced out nearly the whole of the blood, at the part through which the wires were inserted; alkaline and acid matter were readily detected, but no new product could be discovered.
Finding the coagulation of the blood an insurmountable ob stacle to the long continued electrical action, the serum only was employed in the following experiments.
Experiment 3. 10th of March, 1809.
The conductors from one hundred and twentv four inch double plates, highly charged, were brought within two inches of each other, in some recent serum of blood, obtained free from the colouring matter, by carefully pouring it off from the coagulum. Coagulated albumen was rapidly separated at the negative pole, and alkaline matter evolved: at the positive pole, a small quantity of albumen was gradually deposited, and litmus paper indicated the presence of acid. These are the effects produced by a high electrical power upon serum.
Experiment 4. 14th of April, 1809.
Was undertaken to ascertain the effect of a low power; a battery was employed, consisting of twelve four inch double plates of copper and iron. In this case, there was at first no appearance of coagulation at either pole; in five minutes, the positive wire became covered with a film of albumen, and in fifteen minutes a filament of about a quarter of an inch in mdcccix.
length was seen floating in the fluid, and adhering to the same wire.
Experiment 5. 6th of May, 1809.
Two small platina cups, connected by a .large quantity of cotton well washed, and each containing one ounce of serum, were rendered positive and negative, by thirty double three inch plates, veryweakly charged. The process was continued during twenty-four hours. This power had not been sufficient to produce coagulation at the negative pole. On examining the fluid in the negative cup, it was found to consist principally of an alkaline solution of albumen.
The fluid in the positive cup was rather turbid, it reddened litmus, and was slightly acid to the taste. On standing, it deposited a few flakes of albumen. When evaporated, it af forded saline matter, with excess of acid, (super salts.)
By these experiments it is ascertained, that a low negative powder of electricity separates from the serum of the blood an alkaline solution of albumen ; that a low positive powder sepa rates albumen with acid, and the salts of the blood. That with one degree of power, albumen is separated in a solid form, with a less degree, it is separated in a fluid form.
From these facts, the following queries are proposed. 1st. That such decomposition of the blood by electricity, may be as near an approach to secretion, as could be expected to be produced by the artificial means at present in our powder.
sd. That a weaker powder of electricity, than any that can be readily kept up by art, may be capable of separating from the blood, the different parts of which it is composed, and forming new combinations of the parts so separated. . 3d. That the structure of the nerves may fit them to have a low electrical power, which can be employed for that pur pose, and as such low powers are not influenced by imperfect conductors, as animal fluids, the nerves will not be robbed of their electricity by the surrounding parts.
4th. That the discovery of an electrical power, which can separate albumen from the blood in a fluid state, and another that separates it in a solid state, may explain the mode in which different animal solids and fluids may be produced, since, according to Mr. H a t c h e t t 's experiments, albumen is the principal material of which animal bodies are composed.
5. That the nerves of the torpedo may not only keep the electric organ under the command of the will, but charge the battery, by secreting the fluid between the plates, that is ne cessary for its activity.
6 . As albumen becomes visibly coagulated, by the effect produced from twelve four inch double plates of copper and iron, a power much too low to affect even the most delicate electrometer, may not this be occasionally employed with ad vantage as a chemical test of electricity, whilst the production of acid and alkali, affected by still inferior degrees of electricity to those required for the coagulation of albumen may like wise be regarded as auxiliary tests on such occasions?
If these facts and observations appear to the Society to throw any light upon the principle of secretion, it may be an advan tage to medical science, that they should be laid before the public, as hints for future inquiry.
